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Table of Equivalents

1 foot = . 3048 metre
1 metre = 1 meter
1 metre = 39.37 inches = 3.2808 feet
1 mile = 1.6093 kilometres
1 kilometre = 3 280.8 feet = 0.62137 mile
1 degree latitude = 111.1 kilometres

1 mile per hour = 1.467 feet per second = 0.447 metre per second = 1.61
kilometres per hour = 0.868 knot

1 metre per second = 3.600 kilometres per hour = 1.940 knots = 2.236 miles
per hour

1 knot = 1.152 miles per hour = 1.853 kilometres per hour = 0.515 metre
per second

1 inch mercury (in. Hg) = 25.4 millimetres Hg = 33.8640 millibars
3.4 kilopascals

1 millimetre mercury = 0.03937 in. Hg = 1.3332 millibars
1 millibar = 0.02953 in. Hg = 0.75006 millimetre Hg = 100 pascals

TEMPERATURE

Degrees Celsius = degrees centigrade
Degrees Kelvin = degrees Celsius + 273
Degrees Celsius = 5/9 (degrees Fahrenheit - 32)

Degrees Fahrenheit = 9/5 degrees Celsius + 32

Degrees Rankine = Degrees Fahrenheit + 460

Reference Atmosphere - Pacific Missile Range, Point Mugu
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FOREWORD

Bulletin No. 185, "Wind in California", is presented
in response to a continued need for information on winds. It
is an update of a study begun in late 1950s to examine alter-
native energy sources. The former study, "Winds in California,"
proved to be useful in a broad range of environmental planning
activities. Most of the data in both publications were taken
from observations at airports, air pollution study areas, and,
in this report, wind power prospecting areas as well.

The bulletin summarizes 15 million hourly wind obser-
vations at 220 stations in California. It discusses the history
and nature of wind measurements and occurrence in California.

The objective of Bulletin No. 185 is to summarize
readily available wind data in California in a convenient
volume. This bulletin represents a first step in assessing
the wind power potential for the State of California.

In recent years, the potential for wind generation
of electricity has been identified by various government studies.
Large-scale demonstrations of this technology are currently
being conducted in Europe and the United States.

The Department of Water Resources is currently
working with the California Energy Resources Conservation and
Development Commission to analyze potential favorable sites
for large-scale generation of wind electric power. The poten-
tial of wind energy in California is significant and technol-
ogies to capture it represent a viable, reliable source of
energy for the State Water Project.

Future studies of the Department of Water Resources
will evaluate the potential of wind technology for implementation
by the Department.

/Ronald B. Robie, Director
Department of Water Resourc(
The Resources Agency
State of California
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FIGURE 1. LOCATION OF WIND SUMMARIES. SEPTEMBER 1977
220 Stations with Wind Records Sunmarized in this Bulletin

(See Table 1 for alphabetical listing; summaries begin on page 47)

H-^
(~-

f 1

h^^

; i

TwaMuw^il

;



INTRODUCTION

Wind is generated from solar energy.
The sun heats the earth's surface, caus-
ing air to expand and develop regional
pressure gradients. These pressure gra-
dients store energy which wind relieves,
converting static air pressure differ-
ences to dynamic energy.

With energy becoming more scarce amd
expensive, wind power is being reexam-
ined as a potential clean, renewable
source of energy. Wind energy neither
causes air pollution nor produces waste
heat to dispose of in rivers, nor does
it require cooling water. The energy
source is renewable in that it is derived
from the sun, and the development of wind
power does not deplete the solar
"resource".

Purpose

This report summarizes existing wind
records in California. The data indicate
that:

' Peak wind velocities in California
axe generally associated with
winter-type storm fronts, whereas
the strongest sustained winds
occur in the summer with meucimum

sunshine

.

* California's desert areas experi-
ence both their highest peak winds
and their highest sustained winds
in the summertime.

» Higher elevation stations experi-
ence the highest sustained winds,
as well as their peak winds, in
the wintertime.

Memy of the wind records summarized here
con^rise well over a quarter million

hourly (28.5 years) observations, where-
as other records are relatively short.
One year is generally the minimum length
of record for this report.

This bulletin is an update of the 1971
and the 1960 editions of a Department of
Water Resources office report titled
"Wind in California". Keeping a current
file of this type data is an ongoing
activity of the Department of Water
Resources and the Air Resources Board.
We would like to learn of additional
mean annual wind data that readers
would be willing to share for the next
edition of "Wind in California". Anyone
desiring to contribute wind data can
contact James D. Goodridge, Department
of Water Resources, P. O. Box 388,

Sacramento, CA 95802; or Arndt Lorenzen
or Freeman Smith, Air Resources Board,
P. 0. Box 2815, Sacramento, CA 95814.

Scope

Bulletin No. 185 summarizes readily
available data on hourly wind speed and
direction and presents an index of loca-
tions of unsummarized wind data as well
as data on extreme annual wind speeds.
These data are basically once-an-hour
observations of wind, mainly for airport
locations, as shown in Figure 1.^ The

report also contains some records from
stations with less than once-an-hour
observations and other records that are

actual average hourly wind speeds. Most

of these records are arranged in 16 com-

pass points and into various wind speed
classes. Some of the summaries are in

eight or twelve compass points. The class

size and the units used are variable,
expressing the needs of those who origi-

nally prepared them. None of the wind

speed direction data reported here were

1/ Figure 1 appears on the opposite page. For the reader's aonvenienoe ^ the remain-
ing figures and tables follow the report text (beginning on page 12).



prepared specifically for this bulletin.

Locations having wind speed-direction
summaries are indexed in Table 1. Wind
speed-direction summaries for 220 stations
are presented alphabetically following
Table 9. Nonsummarized records from 372
additional California stations are shown
in Table 2. The period of record for the
wind speed summaries is not necessarily
the entire available record. Additional
data may be available on stations whose
records are summarized here which are
not reflected in these tables.

A generalized wind-velocity distribution
for California as a function of mean
cinnual wind speed is shown in Figure 2

(see page 12)

.

WIND MEASUREMENTS

Wind velocities have been measured for
over 300 years. An important landmark
in the history of wind measurement was
development of the Beaufort Scale of
wind force, shown in Table 3. The scale
was developed in 1806 for use on sailing
ships. In the 1870s an International
Meteorological Committee adopted the
Beaufort Scale for use in international
weather telegraphy. It has become the
chief scale for specifying the force of
wind throughout the world. This scale
equates to the emperical relationship

3/2,V = 0.836B^/-^» where V is wind speed in
metres per second and B is the Beaufort
Scale. Wind velocity grouping in most
of the summaries of this report follow
the Beaufort Scale.

The Beaufort Scale has utility in esti-
mating wind pressure. The wind force in
pounds per square foot was estimated to
be 0.0105 times the cube of the Beaufort
number, according to Golding.

The development of the rotating cup eme-
mometer by T. R. Robertson in the 1850s
was the start of the scientific study of
wind on a routine basis. The earliest
wind sensor was probably the pressure-
plate type which Leonardo da Vinci
described and which was first built by
Robert Hooke in 1667.

Most of the more modern wind records are
reported in knots, but some are in metres
per second. The older records are in
miles per hour. The units reflect the
choice of those who originally prepared
these summaries. Some conversion factors
are:

1 m/sec =3.28 ft/sec =3.60 km/hr =

1.94 knots =2.24 mph. Other pertinent
conversion factors are shown on page ii.

Wind Instruments

The main instrument used by the National
Weather Service is the rotating cup euie-

mometer. A four-cup type was used until
December 31, 1927, when the three-cup
instrument was adopted as the standard.

The photographs shown here portray modem
cup-type and propeller-type anemometers.
The propeller-type anemometer generally
records on an analog recorder. However,
reducing analog records to hourly means
is a time-consximing task with a signi-
ficant subjective factor. Cup-type
anemometers typically have integrating
type records, which record miles of wind



movement within a given time. Integrated
records are easy to evaluate. The pre-
ferred anemometer recorder for wind
power studies is one which records inte-
grated measurements either of wind velo-
city or power output.

History of Wind Measurements

The early history of wind summaries in
California is similar to the history of
the National Weather Service (formerly
the U. S. Weather Bureau). Until the
inid-1930s almost all wind measurements
in California were from Weather Service
stations. In 1945, a joint Weather
Service-Army-Navy tabulating unit was
estedjlished in New Orleans, where large
nimibers of the detailed wind summaries
presented here were prepared. By 1952,
the National Climatic Center at Asheville,
North Carolina was designated by the
National Archivist to be the official
custodian of federal weather records.
Until the 1970s, nearly all of the hourly
wind records have been kept in connection
with aviation activities. Air pollution

control has been the cause for establish-
ing large numbers of additional hourly
reporting wind records since 1970. Wind
power prospecting is now (1977) spawning
new wind records.

Excunples of the newest and best wind
summaries are those prepared from mea-
surements at Sacramento Municipal Utility
District's Rancho Seco installation,
where automated anemometers are inte-
grated every few seconds or minutes by
minicomputers. This equipment is
finally removing subjectivity from wind
observation.

In California the highest sustained wind
velocities usually occur during spring
and early summer. Most wind measuring
stations have maximum winds in the after-
noon. Exceptions to this are Fresno and
Mt. Tamalpais, where the highest average
wind speeds were recorded in the late
evening. The lowest average wind speeds
usually occur before noon during the
summertime. Summaries of average wind
speeds by hours and month for 13 sta-
tions are presented in Figure 3 (sheets
1 through 7). Mean monthly wind velo-
cities for selected California stations
are listed in Table 4.

Limitations of Wind Records

The 4 cup cuiemometer was found to over-
measure the actual wind speed by ed^out

24 percent at 100 mph. A three-cup
anemometer has been used by the National
Weather Service since January 1, 1928.
Some of the records of this report,
which were taken with four-cup anemome-
ters, are corrected to the equivalent
of the three-cup anemometers; however,
the three-cup anemometer also over-
registers by about nine percent at 100
vaph. The actual values of wind for the
older records are in doubt because it
is not always clear which corrections
have been applied to individual records.
The earlier wind speed records (before

1930) should be used with caution because
of the possible inconsistency with v^ich
corrections for anemometer calibration
have been made.



When an anemometer is installed, the pre-
existing environment is modified. The
physical presence of the instrument makes
it impossible to measure the true wind.
Therefore, wind measurement can be only
indexes of the true wind speed.

The National Weather Service and the
military meteorological services use the
same basic techniques to observe wind
velocities. (Federal Meteorological
Handbook)

.

When a dial-type wind indicator is used,
the observations represent a one minute
average, which is visually observed only
once each hour. Where a recording type
instrument is used, the wind velocity
for a five-minute time inteirval is used;
therefore, the resulting measurements
are not integrated over the hour. Where
wind indicators are unavailable, the
Beaufort Scale (Table 3) is used to
estimate wind speeds.

Cup-type anemometers have problems in
overspeeding during times of decreasing
wind speed (see Busch, 1976).

Anemometers in a poor state of mainten-
ance have an increasing value of thresh-
old wind velocity. Some of the instru-
ments reported here could respond to
speeds as low as 0.5 mph, whereas others
may need as much as 4-mph starting speed.
In this report, no differentiation is
made between anemometers with respect
to operating condition.

Bias in the published summaries can also
result if more wind observations are
made in the daytime than at night. Few
records are corrected for excessive day-
time observations. Most of the errors
of this type probably result in a few
tenths of a mile per hour of over-
registering.

Vertical Wind Structure

Wind speeds generally increase with
height above ground. The vertical varia-
tion is commonly modeled with the follow-
ing expression (Golding)

:

V /V^ <Za/Zb>

Where a and b are heights above ground
of the wind turbine euid anemometer,

V = wind speed

Z = height

P = varies with terrain and weather
type.

P^ 0.143 for flat terrain

P ^ 0.4 for rough terrain

For small wind turbines with propeller
diameters varying up to about 10 metres
(33 feet) , the wind velocity at the
center of the propeller may be calculated
from the preceding expression (by Golding)
Variations of wind velocity over the
propeller height may be neglected. For
large propeller diameters, the wind
velocity variation over the propeller
height should not be neglected; a
detailed calculation using equations pro-
vided in the DWR publication "Itomero
Overlook Wind Energy Survey" could be
used.

There are not enough data in Bulletin
No. 185 to verify this" vertical wind
structure. Data are available frcan some
stations equipped with towers and having
wind data at several levels. These
include

:

Rancho Seco, SMUD's Nuclear Plant
in Sacramento County

Walnut Grove, the television tower
instrumented by the University of
California at Davis

Sutro Tower, in San Freincisco, instru-
mented by California State University,
San Jose

Diablo Canyon, Pacific Gas and Elec-
tric Company's Nuclear Plauit in
San Luis Obispo County



Wasco, Nuclear Plant site of Los
Angeles Department of Water and
Power

Kirkwood Meadows North, U.S. Forest
Service

Kirkwood Meadows South, U.S. Forest
Service

Mineral King Area, U.S. Forest
Service

Additional data on over 100 meteorologi-
cal towers are available at the Nevada
Test Site north of Las Vegas. It

appears that meteorological towers with
at least two levels of wind data are a

part of the Nuclear Reactor Safety
Studies , and data may be located in per-
tinent environmental impact reports.

The wind summaries of this report were
retyped onto a standard format with one
exception. This is Mt. Givens, located
at 9,200 feet in the Southern Sierras.
The Mt. Givens record is shown here as

monthly wind frequency (Figure 4)

because an annual summeory is unavailable
in the standard format of this bulletin.

EXTREME ANNUAL WINDS

Extreme annual wind measurements are
factors in determining structural
strengths. Data on extreme winds are
shown in Teibles 5 and 7 cuid summcurized

in Teibles 6 and 8. Two methods have
been used to describe extreme winds:
These are the fastest mile and the peeik

gust. Historic data on the fastest mile
are availeUsle from most of the National
Weather Service's (U.S. Weather Bureau)
first-order stations. The data on peak
gusts are available from the military
weather stations. The peak gust is

greater than the fastest mile because of
the time over v^ich it is measured.

The peaJc gust is the maximum wind speed
recorded. If the wind measuring equip-
ment is a continuous recording device,
the peak gust corresponds to the maximum

value on the wind curve. Although the
peak gust is usually thought of as an
"instantaneous" wind, it really repre-

sents a wind averaged over the response
time of the measuring equipment — nor-
mally eibout one second.

The fastest mile is the one-mile passage

of wind with highest speed. It is mea-
sured by a cup type anemometer, which is

similar to an automobile odometer and
which indicates each mile of wind move-
ment past the cmemometer.

The averaging period varies according to

the wind speed; a fastest-mile wind of

60 mph will pass the anemometer in an

averaging period of one-minute, while a

90-mph fastest mile corresponds to an
averaging period of 40 seconds.

The fastest mile for the stations shown
in Tcible 5 is 5.3 times the mean annual
hourly wind speed, as shown in Table 6.

The peaik gust averages 8 . 3 times the

mean annual wind speed. The annual peak

gust is tabulated in Table 7 and summar-
ized in Table 8. Generalized frequency
relationships of fastest mile and peak
gust are shown in Figure 5. The Weibull
distribution was found to be the pre-

ferred frequency distribution for wind
extremes based on the relationship
between skew and kurtosis (Wu 1974)

.

The greatest monthly wind velocity occurs
with winter type storms in most of

California. The exception is the desert

area, where peak winds occur in the

summertime. The highest monthly winds
for each month at selected stations are
shown in Teible 9.

WIND POWER

Background

Our reliance on fossil fuels is smalogous

to "living" on savings instead of on

income. In this sense, wind is an
income — a resource renewed with each

new gust. Windmills have been used for



centuries as wind energy conversion sys-
tems in pumping water, grinding grain,
moving ships, and other applications in
rural areas. Six million small wind-
mills of less than one horsepower have
been used to pump water and generate
electricity in the United States during
the last 100 years. These windmills
were typically 12 to 16 feet in diameter
with multiple metal fan blades mounted
on a horizontal shaft with a tail vane
to keep the rotor oriented to the wind.
Over 150,000 are still used by Western
ranchers for watering stock in remote
areas. However, during the 1930 's,

under the Rural Electrification Adminis-
tration program, most of the windmills
that had electric generators were
replaced. The largest wind turbine in

the United States was built in 1941 by
Smith and Putnam. It had a 175-foot-
diameter rotor and generated 1.25 mega-
watts of electrical power.

Wind is only air in motion. Moving air
has considerable kinetic energy. Kinetic
energy is proportional to one-half the
mass times the velocity squared.

The maximum available power in kilowatts
(Kw) from a windmill or wind turbine is
P = .OOOSd^v^, where d is the propeller
diameter in metres and V is the wind
speed in metres per second.

The maximum available power (in kilo-
watts) in wind with various wind speeds
and diameters of windmills follows:

Power in Kilowatts

Wind
Speed



standard air density (where D = 1.29
kg/m-^) , this reduces to:

P/A = 0.000645V^ AW/mf/.

The total energy of wind (Golding) is

unavaile±)le because energy-depleted wind
must be transported from the site. The
maximum energy that can be extracted is

only 16/27 of the total availcible energy.
This reduces (1) above to:

This is an upper limit of available
energy. The air density of 1.29 kg/m
is actually a function of pressure,
temperature, and moisture (water vapor)
content of air. The moisture effects
are usually considered negligibly small
in wind power applications. The density
of dry air is equal to the pressure in

millibars (mb) divided by the product
of the absolute temperature (K) and the
gas constant for air (2870)

.

California's Wind Power Potential

The areas of fastest mean cinnual wind
speeds from these data are in the San
Francisco Bay area. There could be
places in the mountains where wind blows
strongly enough for effective use of
wind energy conversion, but data on
mountain winds are scarce. Figure 6

shows, in a highly generalized manner,
regions where mean annual winds of 10 to

15 miles per hour (4.5-6.7 metres per
second) have been observed in California.

Vegetation in many coastal areas has
been sculptured by strong prevailing-
westerly winds. Trees deformed by
wind could be a guide to places to pros-
pect for wind power.

Biological Wind Prospecting is the title
of a research project under way by
E. Wendell Hewson of Oregon State
University, Corvalis Oregon. This work

is funded by the Federal Energy Research
and Development Administration. Indexes
of deformation of trees as a function of
wind speed have been developed.

The dominant spring and summer west wind
of the Bay-Delta area was appreciated by
the Indians who inhabited the region
(Archibald 1973) . Their word "Suisun"
means west wind. This seems to be the

principal wind of interest for power
generation. It extends from Mt. Vaca
in the north to Pacheco Pass on the
ridge of the Coastal Range near Los Bancs
in the south.

The oak trees of the Santa Ynez Valley
illustrate another area of apparently
strong wind. These trees are flagged
over to the southeast, indicating a

strong prevailing northwest wind.

Current Activities

The Energy Research and Development
Administration (ERDA) has been develop-
ing large-scale wind systems for electric
utility applications since the 1970s.
One prototype unit was built for ERDA
in 1975 by the National Aeronautics and

Space Administration (NASA). The unit,

which has a propeller 125 feet in diame-
ter, is mounted on a 100-foot tower.

The wind turbine develops 100 kilowatts,
which is enough power for 30 average-
size homes.

In 1978, ERDA is planning to install
four large propeller-type wind turbines.
Two units will be 100-kilowatt machines
with 125-foot rotors and the other two

will be 1,200-kilowatt machines with
200-foot rotors. ERDA will locate one
of the 1,500-kilowatt machines in the
Blue Ridge Mountains of North Carolina.
Two other sites under consideration are

in California at Point Arena and San
Gorgonio Pass.

The California Energy Commission's goal
for developing wind power in California
is 1 percent of the State's electrical
needs, or 500 megawatts, by 1987.

The Department of Water Resources has a

long-range energy progrcim which includes

the development of wind power as an alter-

native energy source to meet the energy
requirements of the State Water Project.



Currently, the Department is conducting along the aqueduct system to determine

wind surveys in the most promising areas the amount of wind power available.

Wind Energy Associations

Wind Energy Association of America
1700 East Walnut
Pasadena, CA 91106

American Wind Energy Association
54468 CR 31

Bristol, Indiana 46507

Northern California Solar Energy Association
PO Box 1056
Mountain View, CA 94042

Solar Energy Section
Energy Resources Conservation and
Development Commission

111 Howe Avenue
Sacramento, CA 95825
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FIGURE 2

GENERALIZED WIND SPEED FREQUENCY
RELATIONSHIP FOR CALIFORNIA

PERCENT OF TIME
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FIGURE 3. AVERAGE WIND SPEED BY HOUR AND MONTH FOR 13 CALIFORNIA STATIONS
(Sheet 1 of 7)
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Average wind speed in miles per hour at a function of time of day.

station: Area 12 Mesa, Rainier Mesa, Nevada
August 1957 - December 1964

Latitude: 37" 11' 25" North Elevation: 2 280 metres (7,480 feet)

Longitude: 116° 12' 50" West Height: 30.5 metres (100 feet)



FIGURE 3 (Sheet 5 of 7)

JAN

FEB

AUG

SEP

OCT

NOV

OEC-

JAN-

00 03 06 09 12

I I I

FEB

-MAR

APR

-JUN

SEP

OCT

NOV

HOUR (PST)

Avtrage wind speed in miles per hour at a function of time of day.

station: Tower 4, Jackass Flats, Nevada
March 1956 - February 1962

Latitude: 36° 49' 00" North Elevation: 1138 metres (3,735 feet)

Longitude: 116° 16' 10" West Height: 29 metres (96 feet)
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Average wind speed in miles per hour as a function of time of day.

station: Tower 5A, Jackass Flats, Nevada
November 1958 - December 1964

Latitude: 36° 04' 01" North Elevation: 1 110 metres (3,644 feet)

Longitude: 116° 19' 40" West Height: 29 metres (96 feet)
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station: BJY, Yucca Flat, Nevada
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Latitude: 37° 04' 25" North Elevation: 1 242 metres (4,075 feet)

Longitude: 116° 03' 25 " West Height: 29 metres (96 feet)
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FIGURE 4

PERCENTAGE FREQUENCIES OF WIND SPEED CLASSES (by hours)
Mt. Givens, Cal ifornia--1968 through 1970; 1973 through 1975
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FIGURE 5

GENERALIZED WIND FREQUENCIES

RELATIONSHIP BETWEEN AVERAGE
ANNUAL WIND SPEED AND FASTEST MILE

DATA FROM TABLES 5 AND 6

$>^K^ ^5;

BASED ON AN AVERAGE CV OF
. 159 AND A RATIO OF AVERAGE
YEARLY AND FASTEST MILE OF 5.3

60 eo

FASTEST MILE (M.P.H.)

RELATIONSHIP BETWEEN AVERAGE
ANNUAL WIND SPEED AND PEAK GUST

DATA FROM TABLES 7 AND 8

t,\

K^^
0^

BASED ON AN AVERAGE CV
OF .157 AND A RATIO OF 8.3

60 80

PEAK GUST (KNOTS)
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FIGURE 6

REGIONS WHERE MEAN ANNUAL WIND SPEEDS

IN EXCESS OF 10 AND 15 MILES PER HOUR

HAVE BEEN OBSERVED - JUNE 1977
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TABLE 1. WIND SUMMARIES AVAILABLE FOR CALIFORNIA

STATION



TABLE 1. WIND SUMMARIES AVAILABLE FOR CALIFORNIA
(Continued)

STATION
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TABLE 1. WIND SUMMARIES AVAILABLE FOR CALIFORNIA
(Continued)

STATION



TABLE 2, NONSUMMARIZED WIND RECORDS FOR 372 CALIFORNIA STATIONS

STATION
NAME



TABLE 2, NONSUMMARIZKD WIND RECORDS



TABLE 2. NWSUMMARIZED WIND RECORDS FOR



TABLE 2. NONSUMMARIZED WIND RECORDS FOR 372 CALIFORNIA STATICWS
(Continued)

STATION



TABLE 2. NONSUMMARIZED WIND RECORDS FOR 372 CALIFORNIA STATIONS

(Continued)

STATION
NAME

LONG
EL INST NO. OF
M HGT

START
MO YR

END SU
MO YR \^

MOORPARK GRIMES
MOORPARK SPRING
MOSS LANDING
M0RA6A CT
MORGAN HILL CT
MT GIVEN
MT HAMILTON
MOUNT HOPE
MTGIVENS
MT LAGUNA
MT SHASTA
MT ST HELENA
MT TAMALPIAS
MT TAMALPIAS
MT WILSON
MOUNTIAN PASS
NAVAJO
NAPA ACPD
NEEDLES
NEWBURY PARK 34
NEWBURY PARK 35
newhall
newhall sierra HW
newport beach ct
norco
NOVATO CT
OCEAN
OCEANSIOE
OCEANSIDE HARBOR
oildale hms
Oleum power plant
ORANGE
OPINDA CT
OWENS LAKE
PACIFICA CT
PACOIMA CT
PALMQALE AP 89
PALO ALTO
PALO ALTO METRONI
PALOMAR AIRPORT
PASADENA 122
PASADENA 116
PASADENA CC 55
PASADENA PALMETTO
PATROL
PEBBLY BEACH

34 16 ]



TABLE 2. NONSUMMARIZED WIND RECORDS FOR



TABLE 2. NONSUMMARIZED WIND RECORDS FOR 372 CALIFORNIA STATIONS

(Continued)

STATION



TABLE 2 . NONSUMMARIZED WIND RECORDS FOR



TABLE 2.



Table 3. WIND EQUIVALENT-BEAUFORT SCALE

Beaufort
Number



TABLE 4. MEAN MONTHLY WIND VELOCITIES FOR SELECTED CALIFORNIA STATIONS
(in knots)

STATION NAME



TABLE 5. EXTREME ANNUAL WIND SPEED
FASTEST MILE (units in miles per hour)



TABLE 6. EXTREME ANNUAL WIND SUMMARY^'
FASTEST MILE (units in miles per hour)



TABLE 7a. EXTREME ANNUAL WIND SPEED
PEAK GUST (in knots)



TABLE 7b. EXTREME ANNUAL WIND SPEED
PEAK GUST (in knots)



TABLE 8. EXTREME ANNUAL WIND SUMMARY
PEAK GUST (in knots)



TABLE 9. PEAK MONTHLY WINDS AT SELECTED STATIONS
(in knots)

STATION YRS TYPE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN

ALAMEDA MWSF
BAKEOSFTtUn N..S

BABceOFT LAB
BEAlE AFP
BLUE CAMYON N -S

CASTLE AFH
CROOKED C»E\:X: LAR
EL TOpO ^*CAs
EUREKA MWS
FORT OWp/FRIT^ShE
FRESNO NWS
HAMILTON AFH
IMPERIAL BEACi NwStn
LEMOORF NXStn
LONG PEACH N-S
LOS ALAMTTOS NWSEO
LOS ANGFLES AP NwS
LOS ANGFLFS CC NWS
MARCH AFB
MaThEH AFB
MCCLELLFN AFM
MEDFORD N*S
MIRAmAP NiKSED
MOFFETT FIELD NWSE

;

MONTERFY NirfStr^

NORTON AFH
OAKLAND AP N*S
OXNARD AFH
POINT MUOU PMP
RED BLUFF AP '.WS

RENO AP NWS
SACRAMF\TO AP NWS
SANOBfcRG NWS
SAN CLEMFNTE ^;WSEO

San PIEfiO NWSF
SAN DIEGO N<*s

SAN FRANCISCO AP N'^S

SAN FRAMCISCO FOB
SAN NICOLAUS IS PMR
SANTA ANA MCAr
STOCKTON AP N*S
TRAVIS AFH
VANDEN8FPG AFP

BISHOP NWS
CHINA LAKE NWSED
EDWARDS AFP
EL CEMpn NAAS
GEORGE AFB
LAS VEGAS NwS
YUMA AP NWS

?8





WIND SPEED-DIRECTION SUMMARIES

FOR 220 STATIONS

(See Table 1 for alphabetical

listing; Figure 1 for location)
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